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Ethical problems in research
What can we do to stop the armament race and promote peace? And in particular, what can we scientists do? The obvious risk for nuclear disaster makes it necessary for any scientist to scrutinize his/her own resources, and to try new unconventional ways to contribute to global disarmament and a reasonable future.
One of these resources is the scientist's own personal appreciation of right and wrong, i.e. our ethics. In the following we shall describe an attempt to mobilize this resource in order to affect the choice of research field and application of research.
At Uppsala University a small group of scientists has met regularly since 1981 to penetrate ethical problems of research. The variety of disciplines represented (natural sciences, medicine, social sciences, technology, law, theology) has greatly contributed to making the meetings fruitful. From an early stage, the seminar has attempted to formulate a code of ethics for scientists. A first proposal for such a code was circulated in late 1982 and, based on the debate that followed, the seminar published a final version of the code in early 1984 (see next page).
As scientists involved in this endeavour, we would like to present the code and discuss some questions of principle that have been repeatedly raised in the seminar, within Uppsala University, in the media, and in discussions with colleagues internationally (Gustafsson 1984; Tibell 1984 
Code of Ethics for Scientists
Scientific research is an indispensable activity of great significance to mankind -for our description and understanding of the world, our material conditions, social life, and welfare. Research can contribute to solving the great problems facing humanity, such as the threat of nuclear war, damage to the environment, and the uneven distribution of the Earth's resources. In addition, scientific research is justified and valuable as a pure quest for knowledge, and it should be pursued in a free exchange of methods and findings. Yet research can also, both directly and indirectly, aggravate the problems of mankind.
This code of ethics for scientists has been formulated as a response to a concern about the applications and consequences of scientific research. In particular it appears that the potential hazards deriving from modern technological warfare are so overwhelming that it is doubtful whether it is ethically defensible for scientists to lend any support to weapons development.
The code is intended for the individual scientist; it is primarily he or she who shall assess the consequences of his/her own research. Such an assessment is always difficult to make, and may not infrequently be impossible. Scientists do not as a rule have control over either research results or their application, or even in many cases over the planning of their work. Nevertheless this must not prevent the individual scientist from making a sincere attempt to continually judge the possible consequences of his/her research, to make these judgements known, and to refrain from such research as he/she deems to be unethical.
In this connection the following should particularly be considered: I. Research shall be so directed that its applications and other consequences do not cause significant ecological damage.
2. Research shall be so directed that its consequences do not render it more difficult for present and future generations to lead a secure existence. Scientific efforts shall therefore not aim at applications or skills for use in war or oppression. Nor shall research be so directed that its consequences conflict with basic human rights as expressed in international agreements on civic, political, economic, social and cultural rights.
3. The scientist has a special responsibility to assess carefully the consequences of his/her research, and to make them public.
4. Scientists who form the judgement that the research which they are conducting or participating in is in conflict with this code, shall discontinue such research, and publicly state the reasons for their judgement. Such judgements shall take into consideration both the probability and the gravity of the negative consequences involved.
It is of urgent importance that the scientific community support colleagues who find themselves forced to discontinue their research for the reasons given in this code. To mention another area, medical research, it is conceivable that a scientist working, for instance, on diagnostic methods can predict that ethical dilemmas will appear for doctors and patients quite soon after a new method has been introduced. Just as was the case in the application of the fission reaction, so in the medical field, once the scientific efforts have reached the applied stage, it may happen that research will go on parallel with discussions on the moral consequences.
The Uppsala code assumes that scientists have a responsibility and that they should attempt to estimate the practical consequences of their research.
The Uppsala code has a number of additional features that we would like to comment on: 
Ecology and war
It is necessary to spell out some implications for research in two fields of particular importance. First, there are the ecological consequences. It very soon became evident in our discussions that the ethics of ecological consequences is a question of judgement. All research may have at least some ecological consequence for our environment. Which of these effects should be considered ethically acceptable? In most people's opinion it is not immoral per se to endanger the existence of a species, a life form. The extinction of the smallpox virus (which has been accomplished except for some frozen samples) was carried out with the help of science, and is probably beneficial for everyone except the virus. The extinction of the malaria parasite would certainly be considered a great accomplishment, if ever realized. We finally decided to suggest a formulation ('... do not cause significant ecological damage'), which leaves most of the burden of judgement to the individual. The most controversial statement in the code concerns research for war preparations. However, this has been at the heart of the seminar's concern from the beginning. We agree with J.D. Bernal's statement that for scientists ... the application of science to war is the worst prostitution of their profession. More than anything else the question of science and war has made scientists look beyond the field of their own inquiries and discoveries to the social uses to which these discoveries are put (Bernal 1967 , p. 186).
However, everyone wants to live in an autonomous or free country and as a consequence most people, whether scientists or not, consider armed defence necessary. If this is a higher value than that of not contributing to war, it may be immoral not to give the national defence the best possibilities and conduct research to achieve that. Our point is that the relative priorities of these two values should be affected by the fact that the world now has come to the brink of a globally destructive war. In the present situation additional armaments seem to enhance insecurity rather than promote security. If so, the situation prompts a discussion on finding solutions to achieve overriding aims (such as human survival) as well as questions of ethics.
Even if most scientists were to accept military research as such, their personal attitude to this activity would probably be ethically balanced. 6. Duty to inform When a scientist finds his/her own work unethical he/she should interrupt it. The Uppsala code, however, also requires that the decision and the reason for it should be made public. Although a considerable fraction of the world's scientists work in situations where their work is secret, it is interesting to note that this requirement of the code has met with almost unanimous approval. Scientists in East and West have stated that they have special responsibilities to inform about research results, make them understandable to a wider public, and also explain their consequences (Hutton 1983; Tibell 1984). An instructive demonstration of how this could work out in practice was provided by the recombinant DNA case. The discovery of the possibility of artificial gene transfer from any organism to bacteria was made in 1972. It was followed by a moratorium of several years on major uses of this technique and a prolonged public debate. A lesson to be learned is that a public debate needs an informed public and that considerable efforts are needed to convey the important facts to the layman. Certainly, this also applies to other areas such as the nuclear arms issues.
Our aim in publishing the code of ethics is twofold. First, of course, we hope that it will be useful to many individual scientists as a guide, stimulating critical appreciation of their own activities, and as a support in case some of these are ethically unacceptable. Secondly, we hope that it will contribute to the debate on the roles of science and scientists in our world. Perhaps these roles should be changed, as one of many changes that are necessary if we want to create a more satisfactory world.
